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I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "oriainallv filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7)): 

Description, Pages 

1-12 as originally filed 

Claims, Numbers 

1-15 filed with telefax on 20.1 2.2004 

Drawings, Sheets 

1/3-3/3 as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under 
Rule 55.2 and/or 55.3). v 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure 
in the international application as filed has been furnished. y ********** 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. H 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

H the claims, Nos.: 16 

□ the drawings, sheets: 
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INTERNATIONAL PRELIMINARY 

EXAMINATION REPORT International application No. PCT7NO 03/00423 

5. □ This report has been established as if (some of) the amendments had not been made since thev have 

been considered to go beyond the disclosure as filed (Rule 70.2(c)). y 

mportT ,aCement ^ COntainin9 such a™"<>™nts must be referred to under item 1 and annexed to this 

6. Additional observations, if necessary: 

1. Statement 

Novelty (N) Yes: Claims 1-15 

No: Claims 

Inventive step (IS) Yes: Claims 1-15 

No: Claims 

Industrial applicability (IA) Yes: Claims 1 -1 5 

No: Claims 

2. Citations and explanations 
see separate sheet 
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Re Item V 

Reasoned statement with regard to novelty, inventive step or industrial 
appl.oabi.ity; citations and explanations supporting such sJtement 

- D1 (US-A-5 544 672), discloses the following features: 

A system for prediction and treatment of all kinds of slugs being formed in a flow 
nne 10 system or we.lbore tubing transporting a multiphase fluid ZZTa 
downstream process including at least one separator 12 or slug catcher at said 
process inlet, wherein said system comprises: 

betw™^ 60 * 0 - ? , de . diCat6d t0 d6teCt an * inco ™9 s '"9 which is located 

between the pent of slug initiation and said process inlet, (see column 3 lines 14-19) 

- a computer unrt 33 connected to said detector and either a multiphase^ flow ml 1 
32) or a flu.d velocrty meter (see column 3, lines 41-49 and column 5 linesTs M ot 
located upstream an inlet choke 26 in said flowline system } 

- .nstmments connected to said computer unit continuously monitoring pressure and 
l.qu,d levels 22 in said separator or slug catcher (see column 2, lines ■ 60 T) 

The problem may be regarded as how to improve the detection of the slugs. 

This problem is solved in the known system through the distinguishing features of claim 

and reduces the perturbation caused by the slugs to a minimum D1 throws down the 
produebon when there is slug and it prolongs the start-time after shut d™ wheTas 
claim 1 regulates pressure and/or liquid level in the separator, accelerating tL p^cess. 

Since said distinguishing features are neither known nor suggested by the prior art 
documents the subject-matter meets the requirements of Art 33(2)-^ PCT 

The same problem and solution approach applies for the corresponding method claim 
1 0 wh.ch includes the same characterising features. 

- Following should have been taking into account: 

■ Rule 6.3 (b) PCT: correct two-part form of independant claims 1 and 1 0. 
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Amended Claims f2Q.l2.20om ; 

A system for prediction and treatment of all kinds of slugs being formed in a 
flow line (20) system or wellbore tubing transporting a multiphase_fluid 
towards a downstream process including at least one separator or slug 
catcher (8) at said process inlet, 
characterised in that 
said system comprises: 

- a slug detector (1) dedicated to detect any incoming slug which is located 
between the point of slug initiation and said process inlet, 

- a computer unit (4) connected to said detector (1 j and either a multiphase 
flow meter (5) or a fluid velocity meter located upstream an inlet choke 
(19) in said flow line (20) system, and where said unit (4) includes software 
which based on signals from said slug detector (1) in combination with 
signals from either said meter (5) or fluid velocity meter determines the 
nature of said slug and estimates its volume and its arrival time to said 
process, 

- instruments connected to said computer unit (4) continuously monitoring 
pressure and liquid levels in said separator or slug catcher, 

- at least one device connected to said separator or slug catcher which 
receives signals from said computer unit (4) to regulate the pressure 
and/or liquid level in said separator or slug catcher so that process 
perturbations due to incoming slugs are reduced to a . minimum through 
said process. 

A system according to claim 1 , 
characterised in that 

said instruments comprise at least one liquid level transmitter (9,11,18) and/or 
at least one pressure transmitter (3,16) mounted io said separator or slug 
catcher. 
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3. A system according to claim 1 , 
characterised in that 

i 

said device comprises at least one valve (6,7,12,17) and/or at least one 
compiessor (14) and/or at least one pump (15). 

5 : 

4. A system according to claim 1 , ' 
characterised in that 

said slug detector (1) comprises instruments in .said flow line (20) for 
measuring flowing pressure, fluid mixture density and at least gas void 
10 fraction or water cut or local hold-up. 

5. A system according to claim 1 , 
characterised in that 

the distance (2) from the slug detector (1) to the downstream process 
15 equipment is for every new implementation optimised with respect to slug 

treatment capabilities of said process and the parameter settings of all 
regulating devices being controlled by said computer unit (4). 

6. A system according to claim 1 , 
20 characterised in that 

the optimum location for said detector (1) could either be in said flow line (20) 
some distance (2) upstream of said process or within a riser (1 3). 

7. A system according to daim 1, 
25 characterised In that 

the computer unit (4) includes three options for defining the fluid velocities- by 
manual input, by on-line registration using clamp-on fluid velocity meter or by 
including an on-line transient simulator in combination with a multiphase 
meter (5) at the flow line outlet. 

30 
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8. A system according to claim 1 , 
characterised In that 

the computer unit (4) integrates said flow line isystem (20) and said 
downstream process by adjusting the pressure and liquid level regulating 
devices based on arrival slug information" 

9. A system according to claim 1 , 
characterised in that 

the computer unit (4) comprises override functions that override or suppress 
the slug control regulation of the downstream process if the trip levels of the 
separators are approached. 



10 

15 



A method for prediction and treatment of all kinds of slugs being formed in a 
flow line (20) system or wellbore tubing transporting a multiphase fluid 
towards a downstream process including at least one separator or slug 
catcher (8) at said process inlet, 
characterised in that 
said method comprises the following steps: 

said slug is detected between the point for slug initiation in said flow line (20) 
20 and said process inlet by means of a slug detector (1), 

the nature of said slug is determined by means of a computer unit (4) 
continuously receiving signals from said slug detector (1) in combination with 
either a fluid velocity meter or a multiphase flow meter (5) located upstream of 
an inlet choke (19) in said process, 

the volume of said slug and its arrival time to said process are estimated by 
said computer unit (4), 

pressures and liquid levels in said separator or slugLatcher are monitored by 
said computer unit (4) by means of instruments (3,9,11.16,18) mounted to 
said separator or slug catcher, 

said computer unit (4) gives signals to at least one device (6.7,12,14,15,17) 
connected to said separator or slug catcher to regulate the pressure and/or 
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liquid level in said separator or slug catcher so that process perturbations due 
to incoming slugs are reduced to a minimum through said process. 

11. A method according to claim 10, 

characterised In that — 
said slug detector records continuously flowing pressure, fluid mixture density 
and at least gas void fraction or water cut or local hold-up. 

12. A method according to claim 10, 
characterised in that 

said pressure and/or liquid levels are regulated by means of at least one valve 
(6,7,12,17) and/or at least one compressor (14) and/or at least one pump (15) 
connected to said separator or slug catcher. 

13. A method according to claim 10, 
characterised In that 

said pressure regulation is achieved by adjusting choke opening of at least 
one gas outlet valve (6,17) or by adjusting the speed of a downstream 
compressor (14). 

14. A method according to claim 10, 
characterised in that 

said liquid level regulation is achieved by adjusting choke opening of at least 
one liquid outlet valve (7,12) or by adjusting the speed of a down-stream 
pump (15). 

15. A method according to claim 1 0, 
characterised in that 

the flow rate in said flow line is adjusted by means of said inlet choke (19). 
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